Low-magnesium epilepsy in rat hippocampal slices: inhibitory postsynaptic potentials in the CA1 subfield.
Spontaneous, synchronous epileptiform discharges were recorded in both CA3 and CA1 subfields of rat hippocampal slices perfused with Mg2+-free medium. Surgical separation of the two areas abolished the spontaneous discharges only in the CA1 subfield. However, epileptiform responses in the isolated CA1 subfield could still be evoked by orthodromic stimulation. Intracellularly these stimulus-induced responses were characterized by a depolarization associated with a burst of action potentials. Stimulation of the alveus still evoked a hyperpolarizing potential, presumably a recurrent inhibitory postsynaptic potential (IPSP) in CA1 pyramidal cells. Both spontaneous and stimulus-induced epileptiform discharges were blocked by the selective antagonist of N-methyl-D-aspartate (NMDA) receptors DL-2-amino-phosphonovalerate (APV). APV also reduced the amplitude and duration of the IPSP induced by alveus stimulation. Thus, epileptiform discharges evoked by lowering Mg2+ in the CA1 subfield are associated with a preservation of inhibitory mechanisms. Furthermore the effects exerted by APV upon the IPSP implicate that NMDA receptors might be involved in the neuronal circuit responsible for the hyperpolarizing IPSP generated by CA1 pyramidal neurons.